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mM, 2 0 0 1 - 2 5 3 2 4 1 v : 1/ 

[mm*] mm 
mm^] A031P81 

[ttttiB] ¥J&13^ 8B23B 

[BRHRFtt^HB] A01K 67/027 

[SPJ%] 

ittp^xti^pjf] mzamzsmmmBMis 2 - 1210 

[ft*] 38tc ISA 

ULl 3 0 6# 

[ft*] wsp mm 

[Wiftm^] 396020800 

utm%] mi mm 

[ftSA] 

100107984 

[#a±] 

[ft*Xfi*fa] ^ffl 
[#»co^] 

[i^£r#t#-t] 044347 
Wtt&m] 21.000R 

[tsm^ogii] 

[&#*] wmw 1 

1 



ttill#2 004-3030986 
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l&mm&Vt&Sr] 0013099 



mm 2001-253241 



mmm^mm] 

im#M2] ^> y "7° v -V > * v a > K & tt & iE#«^<7) rr * ^ 

iiftt? y ho 

[If 3^ 3 ] 3^^y>(7)ft>^ «^OPI#^\ n * * > ymtt<7)X 

K 

im^.m 4 ] n * ? v >8&8B<7>fc£7& s , ^^-»3 2 cofSHt;^ < & 
h d <h £#m <h -f £ff ;M 3 IE*<o#&^^Kit5S^:147 v h o 

7onr/vx^y 3 >L vm^m-t h^t zmm. t-tz m^^n 

7 rr^y v> c DNArt\ T ^ J M<0— WkK^^ttzv y V 3 

[if *m 7] m^mi - 4 <D^rnmm<D%tf^MMMm%:i±y y n: 

[If 8 ] WpCT 1 ~~ 4 <7)v^-r-tt^|S^O|§75^%®i^^t47 7^ 

[z£z>i>(ni:hz>z.t* mm. t-?z if 8 y y v - - > y 



tbliE# 2004-3030986 



mm 2 0 0 1 - 2 5 3 2 4 1 ^- v : 2/ 

[0 0 0 1 ] 
[0 0 0 2] 

^> -y -7°v> > * v 3 > -y »±, «Blia^)HIIK»^«R7& f , RMTr* 

(intercalated disk) rt ? i£^U !>tf_t^ 

7, ? - v X rt^&M L £*fflj&i#?a t LTJSx. £ C t ^tti*, ^r> -y "fV 

( m^S^J Vol. 11, No. 16, 28-33, 1993, Histol. Histopathol. 12, 761 
-768, 1997) o 

[0 0 0 3] 

a, Lx§£tfA,Mnv>Mft-t)mm2ti2> t^iLhtiho mm, 1^3001 

n (in vitro) <D&X\ ifflmmmMtZm^-f Z> Z t-hmhfiX^ho Ztz. 

mfr^x^&zt-hmmzfr&o 

[0 0 0 4] 
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mm 2001-253241 ^- V \ 3/ 

(hemichannel) , 1-&=b*> 3 V > (connexon) ^H^oTt^lffifl 
iii" Z> RI^O * > * K**SS« £ ffM L £ W L T v> & 0 <7) * ;wi 

0 3^v>|J, (connexin) fcO¥tir*l& * o T 

3 2 (@S^iJ#-^ 2) , 3^y>4 3 ( c x 2 6 . c x 3 2 , cx43) J: o 
KiqWiTv** ( T^IS^J Vol. 11, No. 16, 28-33, 1993) 0 
[0 0 0 5] 

fr-znzx*) ftm $ *u ^ntv^ (gancer research, 6o, 5087-5091 , 2 

000, Carcinogenesis vol. 20, no. 7, 1379-1382, 1999, Current Biology, 
7, 713-716, 1997) 0 LfrLfttfb, t ->^(±7C*7 * MlJtffcLT, JFFf&ri* 

>^7x7-tfi&ii (gsp-t) aq?3Eu m^^m^mmi^tLxm 

[0 0 0 6] 

[HW'iftLJ:^ ttSUl] 

[0 0 0 7] 



mtiE#2 004-3030986 



# m 2 0 0 1 - 2 5 3 2 4 1 ^- v : 4/ 

[fiM * %> tz &<D^m 

>ii £ it £ IE1it$ii £ £ ti 7t , #C3^v>oft^ ^«H6 w PI* $ ti fz 
7^#\ ^Xiftf H^if t^^ol h ^I^m LM0fl^4*Lf:o n** 
y >o^**;MSIfig<7>HiSKU\ 3*? v^OjUST-o— 

[0 0 0 8] 

■t%t>*>*%mii, ^> yy°v>>^ vg >UJ3tt&IE#$ii!^\ Pl#£ftT 

1-&f»;Jfc® 1 iB«<0|&*^!»KffiaS$149 -y h (lff^2 ) *\ 
n * * y >cdj- -v > n * * v Xflfgo^cUft-^ < & 

^-^^#iii:-r^l»*^2fBic(7)|§^^W«S$'tt7-y h (W^3) ^\ 

t-r*W*^3SB«o5l^!»K*iS$tt9 -y h (»*^4) /^&& 0 
[0 0 0 9J 

tzyy F3^y>3 2 <DT < S StSE^O £ 3 — K1~£ cDNA^^Ct^ti 
1 ~ 4 ov>-f *L^IH<Rof&*«^K*iS{$tt9 -y h 
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[0 0 10] 

^*?z/yft^6mfo£V^^y^^tf&!&£tiZ>^^?vyit, >eo6 
s#<7) Hlot^ ^#| ^ ^ v y #q?£f ht^ ^ * > * fr<7>mtW&m £ *t 

a y [z is Z> ZE#tlf tmm $titv^7^^mii:^^o 
[0011] 

ijl£^< ^Hn^y" 3 2itf5W^IJHfflv^C ttf&3kZ>o lEHT^y-v 

n a £ ^v* u tcf uffl & o lEur 3 ^ ^ v > <Dmt<v§&m £ ^ < ^ 

>3 2 Sf»C(iIE«*tt^^> 7 4 y> >^ y a >^ 

[0 0 12] 
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^-v: 6/ 



f?mu my°y^< v^^^-^^mm^^y^^^^ayLfz^ 

, 7 5 y@t<7)— gR£^fc£-t!:&^LT^£-£/.:7 > h 3 ^ v > c DNA£& 
fr&A.tz7°y X 5 * * - £flf lil U ^<7)"7 0 ^X5 * - £ 7 y h C^ffi 

ic J: ^ , h 9 v i - y 9 *7 y h z\ t %Z> 0 

[0 0 13] 

«t •) tS^^Ro^ ? V - - > ^ d C 1 7i ? -e § h o r;F <7)3£#^ k (i, n 

[0014] 

[UStffl] 

7^7'? >7 0 o^-?-TC7 f y >3 2 c DNA (GeneBank, NM01 

7251 I 1 ) *i&mLtz&m : f'*:®.fr&A,tz-7? X < h***9 * -Cx32/pGE 

M-Alb£ll]«F#1*± (I ARC, Lyoru MBf^faf^) i0tt#*fltfc o 
3^^y>32cDNAWl 1 3-1 24fl?)7^ /Sl^^^^ £ tC- 
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mm 2001-253241 ^-vl 7/ 

AL?zi><7) (@E^iJ#-^3) £ExSite-PCR-Based Site-Directed Mutagenes 
is Kit (Stratagene) £ffi^Tf£ftgL£ (0 1) o ZCO^i V 7 Y 7 9 Y £ Apa I 
hMlu It7°7X^ K^55-^«btu^mL, mA&ittt Ltz 0 
[0 0 15] 

IM^mXAmi-* SD77 h ^$fflWH14HU^^^^ 9U4Vi/x.9issV 

tiP^V h£f#*z 0 t#<bti/zjtfr<7)Jl^i DNA^itilL, ^AitfzH^*)- LT 
liy'y^-r-l (5' -AACGTGGCGCAGGTGGTGTA-3 ' ; @e^ij## 4 : P 1 ) t77^v 
-2 (5' -ATGGTGATGGTGATGATGGC-3' ; Wtm^ 5 : P2) rtHtt^^^v^ 
3 2 (Cx3 2) H*t L T fi f ^ - 3 (5' -GGGAAGGTTTGATGGAGTAAT-3 ' ; S£ 
^J#-^6 :P3) Srfflv*, PCR^tCTSAitfK^O^Ig^^f ofc„ 77>f-7- 
2 f±#A L/:t^f y> K*hS-r & & OT% 7°7^fv-ltii KigAitfcW 

JfflKU i)£:RNA£ffltbU RT-PCRffi^fof: (HI 2 ) 0 
BI2^Tg-H(if7>^yx-7^7 7 h <^i£ AitfsT-f&S^i/^gE, T 
g-Glif7>Xy'i-';7 7'7 h OSAfl^f&il^iftV^jffi, W i l d t±» 

4l7 7l> (SD77M ^ftifMi*t^o ^tt5E0 7"/H: 

#AilfeT-0#^ Lfcri*. %<n •? *> 4 E^iHr^^^AitfeTSrfSx., $ 

K -e- n h <d &M<n \H 2 &m \z & v > x n ^ & mxm\tt<v m r n a tfsm 

ffl^o £33, JSJLTOHifcffilUfflv^ h 9 vj.- y 9 => y Y \±m<D Y 7 
->*i-y ^-9 7 h £: HP^gWf S D 7 v h £#Ht^:b-£& - Hi *H#£> ft/i & <7) 

[0 0 16] 

mmn 3 ( 3 * 7 > > 3 2 

&j&09 3 ia nnhtitz Y 7 V7.it 3-- v 9 7 v YRtfm-tkMy y Y<Dfftm<n 
m&Wfr*-2 0 o C-C5^P<S]7-fe h>i:ti^L/:M^L, 7 9 7 -^/H 2 
02^31"^ Hi 0 7*D7^ Lfco ri^&3Mg^JT-£#L=i** >> 3 2 7 
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#ff 2 0 0 1 - 2 5 3 2 4 1 ^- v : 8/ 

-9-^^>; ^ n-f-^|)tf$ (Zymedlll) ^KM>Jf^-v3>U M 
v>Tlf ^WtfcL^-f^I gGt^# (V e c t o rttSD S^F I TC«* h 
U-/hTtfi/> (Ve c t o rttM) fcffi^T&jfeftgESfefe U <€-<?>JS££3bfc 

(A x 7 c ; w?*tt*D -etltSLfco 7 h^ff 

i«3^'»3 2<7)^^(±pt9^^flf«(7)^±n^^y hm^m&ftbti 
fz 0 — 77> hOflflRKIir*** v>3 2<nWbfr%fm& 

te£<m&hti%fr^fz 0 Hot, fAL^3^^y>3 2(7)MiaoT, IE 

(0 3 : o 
[0 0 1 7] 

HifcflU (Jff«Bliara**&^OSiJ5e) 

?y h*»t>Jffi*j|ffl^ ^5mmO)?$(:^f)ttiL, ^OfflffiKM^ft 1 

mmO$$t*«t)£*«:t^ "7T?;Ul, f^CO. 0 5%lucifer ye 
1 I o w^ilTL3»l^PB S-C3@i£itU OTCnw^>K 
(TissuTek, MilesttM) K&ffi LT&ig U 6 ^ m<^J? $ <D<Mffityft £ ? 'J * 

[0 0 18] 

8»IWb7>^yx-7^7'7 Hl±»4S7 7 M:2 0 0mg/kg 

i2JU J3Tlf^^*r-*--C**GST-P*^^feLTffiji£^L^: (EI 4 
2) o GST-p»1^ismo^®flt*fe0o»ttiffl«&* 
»fci5«£lite#*fS1I (I PAP, KTtfifflLfc (0 4*) 
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mm 2 0 0 1 - 2 5 3 2 4 1 ^- V \ 9/ 

o ztih<D®i^. mmm^m^&&GST-pmm®m%knmzmm dcm2 

) $)tzV)<Dm$m$LW.? v VX'ii 1 1 . liCWLTF7>Xyx-7^77F 
tli7 9. 8mtmmLX&t), Mflfeii, B^M^ y h 0. 2mm2 > Y?y 
Xyx-'y^yH. 3 2mm2tf J|Ltv^: 0 fot, COh^^^v^ 

[0019] 

HM1?!J6 (c DNATU^MRT-PCRICtS ^^i/xiy^? h <T> 

Mhyy^is^-v??? YRzm&M? y F«^^RNA^ I SOGE 
N (B^v->) tcj; «9ftb£tJU Atlas rat toxicology array (C 1 o n t e c 

iOfe*^?), c DNAT W bZ XZtftmi- «t oT, h7>^yx-7^77 

5 0 (CYP) WvOl^^V-S- h 7>^7x9-Hf (GST) C9«*<£> 

i:ioTC YPMG S T^S^^^T-tt^HS^fb^LightCycler (Loch 
ettHO Srfflv^iKRT-PCRSttltL^o ^O^t^^^ 
temUt h 7 >^yx-7 ^ ^ y hOlffR-eHC YP 1AK CYP 1 A 2 
S^Hv^fct^o/: (0 5) o - *HbO»3(f*i fr— h n-9- ^ > £ti 

[0 0 2 0] 

[#§9§<£>3&*] 
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[0 0 2 1 ] 

SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Carcinogen-hypersensitive rat 

<130> A031P81 

<140> 
<141> 

<160> 6 

<170> Patent In Ver. 2. 1 

<210> 1 
<211> 1485 
<212> DNA 

<213> Rattus norvegicus 

<220> 

<221> CDS 

<222> (32) . . (883) 
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<400> 1 

cgcagtgcca gggaggtgtg aatgaggcag g atg aac tgg aca ggt eta tac 52 

Met Asn Trp Thr Gly Leu Tyr 
1 5 



acc ttg etc agt ggc gtg aat egg cat tct aca gee att ggc cga gta 100 
Thr Leu Leu Ser Gly Val Asn Arg His Ser Thr Ala He Gly Arg Val 
10 15 20 



tgg ctg tec gtc ate ttt ate ttc aga ate atg gtg ctg gtg gtg get 148 
Trp Leu Ser Val lie Phe He Phe Arg He Met Val Leu Val Val Ala 
25 30 35 

gca gag age gtg tgg ggt gat gag aag tct tct ttc ate tgt aac acc 196 
Ala Glu Ser Val Trp Gly Asp Glu Lys Ser Ser Phe He Cys Asn Thr 
40 45 50 55 



etc cag ccg ggc tgt aac age gtc tgc tat gac cat ttt ttc ccc ate 244 
Leu Gin Pro Gly Cys Asn Ser Val Cys Tyr Asp His Phe Phe Pro He 
60 65 70 



tec cat gtg cgc ctg tgg tec ctg caa etc ate ttg gtt tec acc cca 292 

Ser His Val Arg Leu Trp Ser Leu Gin Leu He Leu Val Ser Thr Pro 

75 80 85 

get etc etc gtg gca atg cac gtg get cac caa caa cac ata gaa aag 340 

Ala Leu Leu Val Ala Met His Val Ala His Gin Gin His He Glu Lys 
90 95 100 
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12/ 



aaa atg eta egg ctt gag ggg cac ggg gac ccc ctt cac ctg gaa gag 
Lys Met Leu Arg Leu Glu Gly His Gly Asp Pro Leu His Leu Glu Glu 
105 110 115 



388 



gta aag agg cac aag gtg cac ate tea ggg aca ctg tgg tgg ace tat 
Val Lys Arg His Lys Val His He Ser Gly Thr Leu Trp Trp Thr Tyr 
120 125 130 135 



436 



gtc ate agt gtg gtg ttc egg ctg ctg ttt gag get gtc ttc atg tat 484 
Val He Ser Val Val Phe Arg Leu Leu Phe Glu Ala Val Phe Met Tyr 
140 145 150 



gtc ttc tat ctg etc tac ccg ggc tat gec atg gtg egg ctg gtc aag 532 

Val Phe Tyr Leu Leu Tyr Pro Gly Tyr Ala Met Val Arg Leu Val Lys 
155 160 165 

tgt gag gee ttc ccc tgc ccc aac acg gtg gac tgc ttc gtg tec cgc 580 

Cys Glu Ala Phe Pro Cys Pro Asn Thr Val Asp Cys Phe Val Ser Arg 
170 175 180 



ccc act gag aaa acc gtc ttc act gtc ttt atg etc gee gee tec ggc 628 
Pro Thr Glu. Lys Thr Val Phe Thr Val Phe Met Leu Ala Ala Ser Gly 
185 190 195 

ate tgc att ate etc aac gtg gcg gag gtg gtg tac etc ate ate egg 676 
He Cys He He Leu Asn Val Ala Glu Val Val Tyr Leu He He Arg 
200 205 210 215 



gee tgt gee cgc cgt get cag cgc cgc tec aat ccg ccc tec cgc aag 724 
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^-v: 13/ 



Ala Cys Ala Arg Arg Ala Gin Arg Arg Ser Asn Pro Pro Ser Arg Lys 
220 225 230 

ggc teg ggc ttc ggc cac cgc etc tea cct gaa tac aag cag aat gag 772 
Gly Ser Gly Phe Gly His Arg Leu Ser Pro Glu Tyr Lys Gin Asn Glu 
235 240 245 

ate aac aag ctg ctg age gag cag gat ggc tct ctg aaa gac ata ctg 820 
He Asn Lys Leu Leu Ser Glu Gin Asp Gly Ser Leu Lys Asp He Leu 
250 255 260 

cgc cgc agt cct ggc act ggg gec ggg ctg get gag aag age gac cga 868 
Arg Arg Ser Pro Gly Thr Gly Ala Gly Leu Ala Glu Lys Ser Asp Arg 
265 270 275 

tgc tea gec tgc tga tgecgagtae caggcaacct cccatccaac ccctccctca 923 

Cys Ser Ala Cys 

280 

ccccacccag gcctgcccct ccttctccta tgctggtgag caggcctctg cctcctaggg 983 
attactccat caaaccttcc ctccctccct actccccttc ctcagagagt cttctgtcaa 1043 
agacctggcc ggcttgggag tggggageca cttctgcacc agggctcaag gttattgagg 1103 
gtgtgggcaa ttctttctgc ctataccctt tcctcttccc tctccctgag atgagggatg 1163 
agatgttctg aaggtgtttc caattaggaa aegtaatett aacccccatg ctgtcaggta 1223 
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ccccactttg ggagtcatgt cagtggggag ggctgtgagc aagcagagtg gaggaggggc 1283 

tctgcactgt ggatggagaa gggaggggag cttgccttgc tgcctgctac aaggaaaagg 1343 

aggacacatc tagggtgggg gagttctgga gggagaagca ggcagataaa tcagagtggg 1403 

ggttggtcag ggctgccccc agtccccagt tcccaaggcc tctctctctg aaaatgttac 1463 

acattaaaca ggattttaca gt 1485 

<210> 2 
<211> 283 
<212> PRT 

<213> Rat t us norvegicus 
<400> 2 

Met Asn Trp Thr Gly Leu Tyr Thr Leu Leu Ser Gly Val Asn Arg His 

15 10 15 

Ser Thr Ala He Gly Arg Val Trp Leu Ser Val He Phe He Phe Arg 

20 25 30 

He Met Val Leu Val Val Ala Ala Glu Ser Val Trp Gly Asp Glu Lys 

35 40 45 

Ser Ser Phe He Cys Asn Thr Leu Gin Pro Gly Cys Asn Ser Val Cys 

50 55 60 

Tyr Asp His Phe Phe Pro He Ser His Val Arg Leu Trp Ser Leu Gin 
65 70 75 80 

Leu He Leu Val Ser Thr Pro Ala Leu Leu Val Ala Met His Val Ala 
85 90 95 

£bi£#2 004-3030986 
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His Gin Gin His He Glu Lys Lys Met Leu Arg Leu Glu Gly His Gly 

100 105 110 

Asp Pro Leu His Leu Glu Glu Val Lys Arg His Lys Val His He Ser 

115 120 125 

Gly Thr Leu Trp Trp Thr Tyr Val He Ser Val Val Phe Arg Leu Leu 

130 135 140 

Phe Glu Ala Val Phe Met Tyr Val Phe Tyr Leu Leu Tyr Pro Gly Tyr 
145 150 155 160 

Ala Met Val Arg Leu Val Lys Cys Glu Ala Phe Pro Cys Pro Asn Thr 

165 170 175 

Val Asp Cys Phe Val Ser Arg Pro Thr Glu Lys Thr Val Phe Thr Val 

180 185 190 

Phe Met Leu Ala Ala Ser Gly He Cys He He Leu Asn Val Ala Glu 

195 200 205 

Val Val Tyr Leu He He Arg Ala Cys Ala Arg Arg Ala Gin Arg Arg 

210 215 220 

Ser Asn Pro Pro Ser Arg Lys Gly Ser Gly Phe Gly His Arg Leu Ser 
225 230 235 240 

Pro Glu Tyr Lys Gin Asn Glu He Asn Lys Leu Leu Ser Glu Gin Asp 

245 250 255 

Gly Ser Leu Lys Asp He Leu Arg Arg Ser Pro Gly Thr Gly Ala Gly 

260 265 270 

Leu Ala Glu Lys Ser Asp Arg Cys Ser Ala Cys 
275 280 



<210> 3 
<211> 21 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Insert i 
Sequence 

<400> 3 

catcatcacc atcaccattg a 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelPl 
<400> 4 

aacgtggcgc aggtggtgta 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence :P2 
<400> 5 

atggtgatgg tgatgatggc 20 

<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:P3 
<400> 6 

gggaaggttt gatggagtaa t 21 

mi] 

>32cDNA (GeneBank, NM017251) Ltzmtt*%&.&&^tz'7°^ X 5 

* -Cx32/pGEM-Alb^^i-[21'e*)^o 
[H2] 

R N A £ tti U RT-PCRV* \z.xmxmtt<D%m%U £ ft o /j*^ £ tk1" 
[®3] 

aJSE# 2004-3030986 
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^— 18/e 



>3 2<Dm&*. &ft&&Pk&*m^x&ftmm&tT^mmLtz&mz7fiirm'c 

[IH4] 

o 

[IH5] 

$^Pl«7^yi-^r;f (Tg) S«g7 7 h (Wild) <D 
JfRcfctt-SC YP 1AUCYP1 A2t7)M^itttl)^ h^-Xvi-y 
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[mi] 



mm 



124 A. A. 



113 A. A. 

GACCCC CTT CAC CTG GAA GAG GTA AAG AGG CAC AAG 

Deletion 



Albumin enhancer/promotor 



Connexin 32 cDNA 



SV40 Intron Poly A 



Insertion "^--^ 
CAT CAT CAC CAT CAC CAT tga 
6 X His 



[0 2] 



Wild Ia±L 



Tg-G 



RT-PCR for Cx32 



Endogenous Cx32 
Transgene 
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[E14] 



o 

CM 
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